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BACKGROUND OF THE INVENTION 

The present invention relates to pigments which can be used in a variety of applications, and 
more particularly relates to the modification of pigments to improve various properties. 

Pigments have been used in a variety of applications, such as in inks, coatings, toners, 
plastics, rubber, films, and the like. Common goals in each of these applications are to provide a 
pigment which is capable of being substantially and uniformly dispersed, and capable of remaining 
dispersed in the composition so that color and other properties exhibited by the pigment are uniform, 
throughout the composition or material which incorporates the pigment. The improvement in the 
dispersibihty and dispersion stability of pigments has been attempted previously and has included 
coating or adsorbing various surfactants onto the pigment. However, merely adsorbing or coating 
pigments had potentially several disadvantages. First, adsorbed surfactants are dependent on the 
physical propemes of the surrounding materials, such as the solvent with the ink. In such a situation, 
an equilibrium may exist between the surface of the pigment and the solvent for surfactant affinity. 
Solubility issues involving the surfactant and the solvent may also come into effect. Other 
considerations which can effect adsorbed surfactants are the concentration of the pigment, the type 
of surfactants used, and the temperature and pH of the composition or material containing the 
pigment. Any one or more of these physical properties can cause the removal of the surfactant from 
the surface of the pigment and create additional surfactant in the bulk liquid or medium which may 
negatively effect the dispersion stability and other properties of the bulk liquid such as foaming, 
surface tension, viscosity, film strength, film elasticity, and the like. In addition, the excess surfactant 
which may be found in conventional pigments may also be detrimental to plastic or film-forming 
properties, such as color, strength, elongation, elasticity, and the like. Accordingly, there is a desire 
in the an to improve the dispersibility and dispersion stability of pigments with respect to overcoming 
one or more of the above-described disadvantages. 

25 SUMMARY OF THE INVENTION 

A feature of the present invention is to provide modified pigment products which are capable 
of improving the dispersibility and dispersion stability of the pigment in compositions and 
formuiations. 

Another feature of the present invention is to provide ink, coating, toner, polymer, paper, 
film, and rubber formulations winch incorporate the modified pigment products of the present 
invention. 
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At. additional feature of the present invention is :o provide 2 method to improve the 
i-'.i^e. ;.„...._. ^r.w dispersion staomty 0: pigments in various compositions and formulations. 

Acdmona: features and advantages of the present invention will be set forth in pan in the 
description which follows, and in part will be apparent from the description, cr may be learned bv 
practice ot the presen: invention. The objectives and other advantages of the present invention will 
be realized and obtained by means of the elements and combinations particularly pointed out in the 
written description and appended claims. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described herein, the present invention relates to a modified 
pigment product containing a Diement having attached ar lf^t 0^ <rr 0 ,m ™~ f«_.,:-. 
-X-[NIon] p R 

wherein X represents an aromatic group or an aikyl group, Nlon represents at least one type of non- 
ionic group, R represents hydrogen, a substituted or unsubstituted aromatic group, or a substituted 
or unsubstituted alley! group, and p represents an integer of from 1 to 500. 
1 " Tne P rsse:it invention father relates to a modified pigment product containing a pigment 

having attached at least one group comprising the formula: 

-X[A]„R 

wherein X represents an aromatic group or an aikyl group; A represents an alkylene oxide group of 
from about 1 to about 12 carbons; p represents an integer of from 1 to 500, and R represents 
hydrogen, a substituted or unsubstituted aikyl group, or a substituted or unsubstituted aromatic group. 
A can be the same or different when p is greater than 1 . X can be substituted or unsubstituted and 
can include substituted groups such as an ester group, an amide group, an ether group, a carbonyl 
group, an aryi group, an aikyl group, and the like. The substituted groups can be attached or linked 
to A. 

~ Tne present invention in addition, relates to a modified pigmentproduct containing a pigment 

having attached at least one group comprising the formula: 
-X-[(CHJ m -0-] p R 

wherein X represents an aromatic group or an aikyl group, m represents an integer of from 1 to 12. 
preferably 2 or 3, p represents an integer of from 1 to 500, and R represents hydrogen, a substituted 
30 or unsubstituted aikyl group, or a substituted or unsubstituted aromatic group. 

Further, the present invention relates to a modified pigment product comprising a pigment 
having attached at least one polymeric group, wherein the polymeric group comprises the formula: 

-X-[polymer]R 
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wherein X represents at least an aromatic group or an aikyi group, "polymer" represents reneanna 
monomer or multiple monomer groups or both, optionally having at least one X' group. The totai 
monomer repeating units is from about i to about 500. R represents hydrogen, a bond, a substituted 
or unsubstiruted alkyl group, or a substituted or unsubsntuted aromatic group. When X represents 
an alkyl group, the "polymer" preferably has no ionic or ionizable group. X' represents an aromatic 
group or alkyl group and each X' and X can be the same or different. X and/or X' can be substituted 
or unsubstiruted and can include substituted groups such as an ester group, an amide group, an ether 
group, and the like. The substituted groups can be linked to "polymer". Also, when R represents a 
bond the available bond can be attached to the pigment. 

The present invention also relates to ink compositions containing at least one modified 
pigment product of the present invention and at least one ink vehicle. 

The present invention also relates to coating compositions comprising at least one modified 
pigment product of the present invention and at least one coating vehicle. 

The present invention also relates to tcner compositions containing a: least one modified 
pigment product of the present invention and resin panicles. 

Also, the present invention relates to a rubber products, polymer (e.g., plastics) products, and 
films containing conventional ingredients in combination with at least one modified pigment product 
of the present invention. 

It is to be understood that both the foregoing general description and the following detailed 
description are exemplary and explanatory only and are intended to provide further explanation of 
the present invention, as claimed. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

The present invention in general relates to various types of modified pigment products which 
are preferably capable of dispersing in a variety of materials including, but not limited to, liquids 
(aqueous and non-aqueous), polymers (e.g., thermoplastics and thermoses), elastomers (e.g., 
synthetic and/or natural rubbers), coatings (e.g., paints), inks (e.g., printing inks and inkie: inks), 
liquid and solid toners, films, and the like. Tne pigments are modified such that chemical groups 
(e.g., polymeric and organic) are attached onto the pigment which provides a more stable attachment 
of the groups onto the pigment compared to adsorbed groups, e.g., polymers, surfactants and the like. 

In each of the following formulas, -X is attached directly to the pigment and -X' can be 
directly attached to the pigment. 

One preferred modified pigment product is a pigment having attached at least one sroun 
comprising the formula: 
-X-[NIon] ? R 



wnerem X represents an aromatic group or ar. alk>-i group. Mon represents a: ieas: one ncn-ioni: 
group. R represents hydrogen, an aromatic group, or an aikyi group, anc p is an integer o: from 1 to 
5G0. 

The aromatic group with respect to the X substiruent and or the R substiruent can be 
subsntuted or ^.substituted and can be, for instance, an aryl or heteroary! group. Tne aromatic grcur. 
can be substituted with any group, such as one or more aikyi groups or aryl groups. Preferably, the 
aromatic group is a phenyl, naphthv!, anthracenyl phenanthrenyl, bipheny:, pyridinvi. 
benzothiadiazoiyi. or benzomiazoiyi. Examples of the alkyl group with respect to the X substiruent 
and/or the R substiruent include, but are not limited to. substituted or unsubsntuted alkyl groups 
which may be branched or unbmnched. The aikyi group can be substituted with one or more groups, 
such as aromatic groups. Preferred examples of the alkyl group for purposes of the X substiruent 
include, but are not limited to, C-C i: , like methyl, ethyl, propyl, butyl, penryl, or hexyl groups. In 
other words, X and/or R can represent a branched or unbranched. substituted or unsubsntuted, 
saturated or unsaturated hydrocarbon. Examples of substituted groups include, but are not limited 
to. an ester group, an amide group, an ether group, a carboxyl group, an aryl group, an alkyl group, 
and the like. 

Examples of the non-ionic group include, but are not limited to, groups having no apparent 
ionic charge, such as polymers of ethylene oxide, propylene oxide, other alkyiene oxides, carboxyiic 
acid esters, glycols, alcohols, esters, alkanolamine-fatty acid condensates, silicones, isocyanates, 
alkylpyrrolidenes, and alkyipolyglvcosides. In non-aqueous media, the non-ionic group, in addition 
to the aforementioned groups, may have carboxylates, sulfonates, phosphates, amines, and other 
groups that typically demonstrate an ionic nature in water. The non-ionic group is preferably a C r C. 
alkyl group, or a C.-C., alkyiene oxide group, p can be 1-25, 26-50, 51-75, 75-100, and/or 101-500~ 
and p preferably is 5 to 50. 

Tne X substiruent and'or non-ionic group may be substituted with one or more functional 
groups. The functional group preferably contains a lypopmiic group. Examples of functional grouos 
include, but are not limited to. R\ OR', COR', COOR' OCOR', carboxylates. halogens, Cn\ NR'„ 
S0 3 H, sulfonates, -OS0 3 , NR'(COR'), CONR' , N0 2 , PO : H : , phosphonates, phosphates, N=NR\ 
SOR', NSO : R', wherein R which can be the same or different, is independently hydrogen, branched 
or unbranched C,-C 0 substituted or unsubsntuted, saturated or unsaturated hydrocarbons, e.g., alkyl, 
alkeny 1, alkynyl, substituted or unsubsntuted awl, substituted or unsubsntuted heteroaryl, substituted 
or unsubsntuted alkyoaryl, or substituted or unsubsntuted arylalkyl. 

Amines also represent examples of functional groups as well as quaternary ammonium 
groups (-NTC) and quaternary phosphonium groups (-PR/), as well as quaternary sulfomum -ouo< 
(-SRO. 



In an additional embodiment of the present invention, the modified pigment product can be 
a pigment having attached at least group comprising the formula: 

~X[A] p R 

wherein X represents an aromatic group or an aikyl group; A represents an alkyiene oxide grouo of 
from about 1 to about 12 carbons; p represents an integer of from 1 to 500, and R represents 
hydrogen, a substituted or ^substituted alkyl group, or a substituted or unsubstiruted aromatic group. 
A can be the same of different when p is greater than 1 . X can be substituted or unsubstitu Jd and 
can include substituted groups such as an ester group, an amide group, an ether group, a carbonyl 
group, an aryl group, an alkyl group and the like. The substituted groups can be attached or linked 
to A. 

Examples of preferred alkyiene groups include, but are not limited to, -CH,-CH,-0-; - 
CH(CH 3 )-CH : -0-; -CH : CH : CH : -0- ; or combinations thereof. 

In another embodiment of the present invention, the modified pigment product can be a 
pigment having attached at least one group comprising the formula: 

-X-fC-CH^-O-VRj 

wherein X is described above, and for instance can represent an aromatic group or an alky! group as 
described earlier, m is an integer of from 1 to 12, preferably 2 or 3, p is an integer of from 1 to 500, 
and R is described above, and for instance can be hydrogen, a substituted or unsubstiruted alkyl 
group, or a substituted or unsubstiruted aromatic group. Examples of R substituents include, but are 
not limited to, hydrogen, methyl, ethyl, butyl, orpropyl groups, p can be 1-25, 26-50, 5 1-75, 76-100. 
and 1 01-500, and is preferably 5 to 50. Particularly preferred groups of this formula are where X is 
a benzene group, m is 1 to 5, and more preferably 2 or 3, p is 5 to 50, more preferably 4^45, and R 
is hydrogen or a methyl group. Another preferred group is where m is 2, p is 7, R is a methvl grouo, 
andX is a benzene erouu. 

In yet another embodiment of the present invention, the modified pigment product can be a 
pigment having attached at least one polymeric group, wherein the polymeric group comprises the 
formula: 

-X-[polymer]R 

wherein X is described above, and for instance can represent at least an aromatic group or at least an 
alkyl group as described earlier, "polymer" comprises repeating monomer groups or multiple 
monomer groups or both, optionally having at least one -X' group. The 'polymer can be substituted 
or unsubstiruted with additional groups, and R is described above, and for instance can represent 
hydrogen, a bond, a substituted or unsubstiruted alkyl group, or a substituted or unsubstiruted 
aromatic group. When X represents an aikyl group, the "polymer" preferably has no ionic or 
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loni-ao.e roup. X' represents an aromatic group or aikyl group, and each X" and X can be the same 
or c:;:eren:. The total monomer repeating units ±a: comprise the "polymer" is not greater than about 
50O monomer repeating units. X and/cr X' can be substituted or ur.substiruted and can include 
substituted groups such as an ester group, an amide group, an ether group, and the like. The 
substituted groups can be linked to the "polymer." Also, when R represents a bond, the available 
bond can be attached- to tine pigment. When X represents an alkyi group in this formula, the 
polymeric group preferably has no ionic or ionizabie group. The polymeric group car. be any 
polymeric group capable of being attached to a pigment. 

For purposes of the present invention and this formula immediately above, one or more 
polymeric groups that comprise the "polymer" can be present. The polymeric grous can be a 
thermoplastic polymeric group or a thermosetting polymeric group. Furdier, the polymeric group can 
be a homopolymer, copolymer, terpoiymer, and/or a polymer containing any number of different 
repeanng units. Further, the polymeric group present in the present invention can be any type of 
polymeric group, such as a random polymer, alternating polymer, graft polymer, block polymer, star- 
1 5 like polymer, and/or comb-like polymer. The polymeric group used m the present invention can also 

be one ormore polybiends. The polymeric group can be an interpenetrating polymer network (EPN); 
simultaneous interpenetrating polymer nenvork (SIN); or mterpene^ 

Specific examples of polymeric groups include, but are not limited to, linear-high polymers 
such as polyethylene, poly(vmv!chionde), polyisoburylene, polystyrene, polycaproiactam (nylon), 
poiyisoprene, and the like. Other genera! classes of polymeric groups of the present invention are 
polyamides, polycarbonates, polyelectrolytes, polyesters, polyethers. (polyhydroxy)benzenes ; 
polyrmices, polymers containing sulfur (such as polysulfides, (polyphenylene) sulfide, and 
polysuifones), polyolefins, polymethylbenzenes, polystyrene and styrene copolymers (A3S included ,, 
acetai polymers, acrylic polymers, acrylonitrile polymers and copolymers, polyolefins containing 
halogen (such as polyvinyl chloride and polyvinylidene chloride), fluoropolymers, lonomenc 
polymers, polymers containing ketone group(s), liquid crystal polymers, poiyamide-lmides, polymers 
containing olefmic double bond(s) (such as polybutadiene, polydicyciopentadiene), polyolefin 
copolymers, poiyphenylene oxides, polyvinyl alcohols), polyurethanes. thermoplastic elastomers, 
and the like. 

Generally, the polymeric groups described in Volume 18 of the Encyclopedia of Chemical 
Technology, KIRK-OTHMER. (1982), page 328 to page S87, and Modem Plastics Encyclopedia '98, 
pages B-3 to B-210, and "Polymers: Structure and Properties," by C.A. Daniels, Technom.c 
Publishing Co., Lancaster, PA (1989), all incorporated in their entirety herein by reference, can be 
used as the polymeric groups of the present invention. 
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The polymeric grouns of the present invr-Mnn k„ 
w^n-el™ u " 10 ' c -'on can be prepared in a number ofwavs and sue: 

The polvmeric eroun ; s nr-^hu, , „v • - 

grc^ .s prw^abiy a poiyoieim group, a uolvurethane ctoud a ^o!v,n^ • 

oiy 1 10 1UU > and more preferably 5 to 50. 
The pigment to be modified can h° hut « ™ f r •♦ j 

cor-nos-tion, r , ■ ^ t0 ' Plgments ^inonally used in i r v 

compositions (including inlciet iV^ ^ ■ • n " 

fomulanons! •, r '"Wor,), coatin.g composnjons (jneI 

fonnotoons), l lqmd ma soild ^ ^ ^ ^ ^ ^ ^ - P 

□lacxj ana other colorea pigments (e <r m i,m,. j 

P events [e.g., polymenc and organic oigments) 

p _^ ;r' rcd C0 ' 0r=d PiSMM bt ^ «"» • * -se of ra _ t ,o M i co ta , 

yellow, as well as fixtures thereof. Suuabie cte of r„, , ' • ' 

Re P resentat I vee.xamplesofaumacndonesincIudePi 2 mentOran. e 4, P n 

RMn->D- r. , ^' t raenturange4S, Pigment Orange 49. Pinmert 

Redl22,PigmentRedl92 J PigmemRed202 Pi<n n entRed^^P * , " 

Pigment Vini.r iq . n ' ngmentRed206 ' Pl g m ^R £ d207,Pi gmen tR sd 209, 

rigraent Vioiet 19 and Pigment Violet 42 Renr-senr™ M • - 

P lgra entRed43 PigmentRed 194^ ■ E , " Mlhra< l u ™ncs include 

j, ngment Ked 194 (Pennone Red), Pioment Rern i a 
andPi gmentRed226(PyranthroneRod . „ ^^^^(BrommatedPyanthroneRed) 

1-3 (Vrmilnon), Pigment Red 149 (Scarier), Pi^t Rf ^ 17Q ^ , D . 

Pigment Violet P^ Red 1 89 <v „ V e ~ 179 ^™on), P lg ment Red 190 (Red), 

^^^Rea 189 Orellow Shade Red) and Pigment Red ^, p.. 
examples of thioindigoids include Pi^ent Re , S6 P _ ^ ^ Re P rese ^,ve 

1 « i p- — , nSaat Rd 86 ' ^fflt R =d 87, Pigment Red 8S Pigment Red 

8 • Plgmem I98 ' P — 1 36, and P igmeat Violet 3 , Re _„ £ ^ 

:rrr ows r c Pisment Yeiw 1 p — — «~ ™ : 

bellow b, Pigment Yellow 14, Pigment Ye'W 17 B - , ^gmen, 

*~ ™« 74, ^ Y ; ll0 ; ^ ; ; w p ^;; YdW * *- 

Yellow n* 5 - • 7 ' Plgment Ydlow and Pigment 

Yell w 1,8. Sacn « are commercial ly available in either powder or p.ss ^e fonr T 
number of sources including, BASF Coroo-ntinr F r - „ * 

corporation, Engelnara Corporanor a-H r-u • • 
Corporation. Examples of other suitable colored „,w r - 

edmon (The S„c 15[y of Dvers Ind Co]ounsB ' - SCnMd ■» tte ^'^ *«o. 3rd 

"ns lS , 19S,). Representaove examples of black p,_ Ms 
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irCiUae Van ° US C2:b0n biacks Black 7) such as channel biacks, furnace blacks and iar- 

blacks. and nc:ude. for example. car.cn blacks sold under the Regain Black Pearisl. Elftex© 
Monarcn©, Moguls, and Vulcan® trademarks available from Cabct Corporation (such as Black 
Pearls® 2000, Black Pearls® 1400, Black Pearls® 1500, Black Pearls© 1 1 00. Black Pear-* 1000 
Black Pearls® 900. Black Pearls!: S80, Black Pearls® 800, Black Pearls® 700. Black Pearls© L 
Eiftex© 8, Monarch© 1400, Monarch© 1300, Monarch© 1 100.. Monarch© 1000. Monarch-© 900 
Monarch© 880, Monarch® 800, Monarch© 700, Mogul© L. Regal© 330, Regal® 400, Vulcan® P). 
Other suitable carbon blacks include, but are not limited to, Pnntex 40. Pnntex 80 Printex ^00 
Pnntex L, Pnntex U, Pnntex V, Special Black 4, Special Black 5, FW200, (the fore 2 om 2 available 
rrom Degussa Corporation), Raven 780, Raven 890, Raven 1020, Raven 1040, Rave- R, v - 
1 500, Raven 5000. Raven 5250 (the foregoing available from Columbian Chemical Corporation) a-d 
MA 100 and MA440 available from Mitsubishi Chemical Corporation. The colored pizment will 
t>P1Cal ' haVC 3 VV,de range ofBET «». as measured by mrroeen adsorption P-efe-^v 

the colored pigment has a surface area equal or greater than 85 mVg, and more creferabiv ecual o- 
greater than and 1 00 mVg, thereby corresponding to a smaller primary/aggregate panicle size.' Such 
surface areas have been found to provide for a more uniform distribution and efficient level of 
treating agent on the surface of the pigment and a higher percent yield of the surface -modified 
colorec pigment after post processing techniques. If the preferred higher surface area ofthe colors 
Pigment (thereby corresponding to a smaller panicle size) is not readily available it is we'I 
recognized by those skilled in the art that the colored pigment may be subject to conventional size 
comminution or reduction techniques, such as ball or jet milling, to reduce the pigment to the desired 
panicle size. 

Carbon product as used herein, is preferably capable of reacting with a diazonium salt to form 
the above-mentioned modified carbon product. Hie carbon may be ofthe crvstalline or amorphous 
type. Examples include, but are not limited to, graphite, carbon black, vitreous carbon, carbon fibe-s 
activate* charcoal, and activated carbon. Finely divided forms ofthe above are preferred; also, it is 
possioie to utilize mixtures of different carbons. 

Also, any conventional amounts ofthe pigment used in the desired ap,iicanon can be 
present m compositions of the present invention. Preferably, with respect to an ink composition, for 
instance, the pigment can be present m an amount of from 1 wt% to about 25 wt% or hieher and 
more preferably from about 3 wt% t0 ^ 1Q ^ base . ^ ^ ^ ^ ^ 

For purposes ofthe present invention, one or more types of chemical groups can be attached 

to the same and/or different pigments. 

Tne modified pigment products may be prepared by reacting the pigment as defined above 
with a diazonium salt m a liquid reaction medium to attach at least one group to the surface ofthe 



pigment. Preferred reaction media mciude water, any medium containing water, and an v medium 
containing alcohol. Water is the most preferred medium. 

To prepare the above modified pisrme^roduc''; fhe^^nri™ ™u a i • — ■ . 

p. = .uw.. y iuiiUi.o. me Ciazomuin saitneed onlv oe su T ncie" r p' 

stable to allow reaction with the pigment. Thus, that reaction can be carried out with some diazonium 
salts otherwise considered to be unstable and subject to decomposition. Some decomposition 
processes may compete with the reaction between the pigment and the diazonium salt and mav redu- 
ce total number of groups attached to the pigment. Further, the reaction mav be earned out at 
e.evated temperatures where many diazonium salts may be susceptible to decomposition Eleva-c 
temperatures may also advantageously increase the solubility of the diazonium salt in the reaction 
medium and improve its handling during the process. The pigment can be reacted with a diazonium 
salt when present as a dilute, easily stirred, aqueous slurry, or as a more concentrated hiehiv mixed 
slurry in water. 

A preferred method of preparing the modified pigment products involves reducing the 

pigments to be modified to a size desHble for -'hp m-v,.i-r >• 

u^^oieior Jiepa.ucuidrencuseapchcanon. If, of course the 

pigment is already of an appropriate size, then no reduction in size is necessary. Generally the siz- 
ot the pigment can be the same size as the pigment sizes used conventional for the particular end 
use application, For instance, the average particle size of the pigment can be about 10 micron, 0 - 
less, and preferably about 5 microns or less. Preferably, for instance, m Inkjet ink amplications, the 
average pigment panicle size is preferably less than about 1 micron and more preferably less mar 
asout 0.5 micron (e.g., a preferred range is about 0.01 micron to less than about 1 micron) and is 
preterabiy less than about 10 microns for coatings, toner, polymer, and rubber atmiications. If size 
reduction of the pigment to be modified is preferred, any method of reducin* size can be used such 
as those described in T.C. Fatten, "Paint Flow and Pigment Dispersion," 2nd ed., Wiley, NY (1 979), 
incorporated herein by reference. 

To attach a group having one or more of the formulas described above, a surfactant or 

polymer may be introduced to or contacted with the niom^r- tw * 

iuu.ccu wun me pigments. Tne surfactant or polvmer comprises 

an organic group or polymeric group having at least one primary amine. A sufficient amount of time 
is provided to preferably adsorb the surfactant or polymer onto the m2 mem. Preferably ane^ 

ac^orptionoccurs.adiazoniumreactioncanbeconductedasdescnbedinU.S.PatentNos < 571 3H 
and 5,630,868, as well as 5,554,739 and PCT Publication WO-96/1S688. all incorporated he-em in 
their entirety by reference. In more detail, the preferred means of attaching the surfactant or polvrre- 
onto tne P ,gments is by grinding, or reducing in size by other suitable mechanical or chemical me-rs 
the pigment in the presence of a solvent (e.g., aqueous or non-aqueous), preferably water. The 

surractant or poh/mer can also be present dunra t n; S siz°redncTinn^ ah ■ , . 

= " lS SIZ " reauctI °n step. Alternatively, the surfactant 

or polvmer mav be added after the si^e rpn„ n .;„. „- a 

. daaea a.te. sue reaction step. An aqueous solution of a nitrite and an acid 
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sepa._tely or together to generate die diazomum reaction and forrr. the diaconium salt 
which reacts with the oi^.e-: Tr ; ~ 0 ---- 0 ^..,™ •.• 

s;ru w-.tr. the picment. 

me surfactant or polymer is preferably any group capable of attaching cr.to a oigmen- 
through a diazcnium reaction. In more detail, the surfactant or poller wii! Really have a pnrr.ar, 
amine group attached to polymeric groups or organic groups, like aromatic or alky] groups (e.a.. the 
X subsnment) set forth in the formulas above. In the diazonium reaction, the primary amine "erow 
will react to form nitrogen gas or other by-products which will then permit the group, for instance the 
aromatic group or aikyl group, to attach onto the pigment. 

Typically known surfactants orpolymers may be modified to comprise a nnmarv amine usinz 
known techniques to those skilled in the an, such as estenfication mvolvns an aromatic or alley! 
group and the surfactant or polymer and reduction of nitre groups on the aromatic or aikyl grouo 'to 
the co^esponcing primary amine groups. Nitration of the surfactant or polymer followed bv 
reduction, or amination of the surfactant or polymer are some other techniques that mav be used. 
Surfactants are commercially available under various well-known trademarks, such as the 
PLURONIC® series (BASF Corporation, Parsippany, N.J.), the TETRONIC® series (BASF 
Corporation, Parsippany, N.J.), the ARQUAD© series (Akzo Chemical Inc., Chicago, 111.), the 
TRITON® series (Union Carbide Corp., Danbury, Conn.), the SURFONIC® series (Texac o Chemical 
Company, Houston, Tex.), the ETHOQUAD® series (Akzo Chemical Inc., Chicaeo 111) the 
ARMEEN® series (Akzo Chemical Lnc, Chicago, III.), the ICONOL® series (BASF Corporation 
Parsippany, N.J. ). the SURFYNOL® series (Air Product, and Chemicals. Inc. Alientown, Pa ) and 
the ETKOMEEN® series (Akzo Chemical Inc., Chicago, 111.), to name a few. 

Other suitable surfactants for use in the present invention are disclosed in. for examnie, Kirk- 
Othmer. Encyclopedia of Chemical Technology, 3rd edition, Vol. 22 pages 332-386 and available 
manufacturing literature, including for example McCutcheon's Emulstners & Determents 
NorthAmerican and International Edition (McCutcheon Division, The MC Publishing Co., IWl)- 
Ash. Tne Condensed Encyclopedia of Surfactants (Chemical Publishing Co., Inc. 1939); and Ash' 
^ Chemkd T ^nnolo g ist Wants to Kno, About . . . Emulsifiers and Wetting A*ent< 
Volume I (Chemical Publishing Co., Inc. 1988), all of which are incorporated herein bv reference. 

For purposes of the invention, one or more surfactants, as described above, mav be present 
In addition, one or more surfactants can be combined with one or more polymeric groups as described 
above. 

Tne level of treatment of the various groups attached on the pigment can be anv amount and 
preferably is from about 0. 10 to about 50 mtcromoies/nr, and more preferably is from about 0.30 to 

about 10 micromoIes/m\ 



The modified pigment particles can then be sub^n^r, < ■ , < 

^ - r Llw " uc baD - e -uenny suojected to cleaning procedures 

i e.g., washing or precipitation) which will remove subs^nr^n^ „ 

icmovc suos^nt.aiiy any excess reactants anc unattached 

d.spersants. The remaining slurry containing & mod.fied pigMrJ pm ^ cm fa fc= ^ ^ 
etther aqueous or non-aqueous med.a and preferably with tale „ r mi , d a2ilaIior . t0 fom t;ai| . 
(eiecrrosunc, ster.c, and/or electrosterrcj dispersions for a vanery of end uses as described above 

Tie p.gment products may be purified by washing, such as by filtranon, cenmrVaHon or 
a combmanon of She two methods, ,o remove unreaced raw marenals, bvproduct saits ™ othe- 
reacfon rmpurities. The produce may a,so be tsolated. for examo.e, by evaootanon or ,t mav be 
recover by filtration and drying ustr.g kno™ techniques to those skilled ,n the art, Disnerstons of 

*" ***** ° f * PrKM inVmtiM - b = <W»P«i&d or classuied to remove irr.unnes and 
other undesirable free ^ which can co-exis, m the dtsperston as a result of the manufacture, 
process. In a preferred embodiment, the cationic ptgment dispersions are subject to a classtfication 
step, such as centrimgafon, to substantially remove parties having a s,z= above aoou, 1 0 ^ 
prererably above about 0.5 micron. In addtnon, me dtsperston ,s preferably Punned to remove anv 
cndesned free spec.es, such as unreacted .eating agent. Known ,e=hni„„es „'- 
ultraffetton/diafitaton using a membran, or ion exchange may be used to punfv the di'snerston 
and remove a substantial amount of free ionic and unwanted specte, Also preferred is an oononal 
excnange of countenons whereby the countenons that form a pan of the surfaccmodified pi^ett 
are exchanged or substituted w, th alternative countenons utilizing known ,on exchange technic 
such as utoafiltration, reverse osmosis, ion exchange columns and the like. Particular examples of 
countertons tha, can be exchanged include, but arc not lirmted to, W , K", U', NH ,", Ca> Mc : * <? 
NO, , NO:. acetate, carboxyla.e, andBf. Such addttiona! Cassation and punficauon methods are 
more fully described in U. S. Paten, Appltcatton No. 09/240,291, filed Januarv 29 1999 me 
uisclosure of which is fully incorporated herein by reference. 

Uses of the Modified Pigment Products 

Tne modified pigment products of this invention may be used m the same attentions a. 
conventional pigment,, like carbonblacks. Tne groups attached to the p.ement. however' can W J, 
to mootiy and tmprove the properties of a given pigment for a particular use 

Modified pigment products accordmg to the inventton can be used ,„ a number of end « 

applications. These uses include, for example Dlas'ir rnrmw.- 

, ui example, plastic compositions, aqueous and non-aaueou* inks 

aqueous and n„„-a,„=ous coatings, rubber compostfions, toner com P os,t,o„s, paper products and 

.ex,, 1 eandfibercompos,hons.Tbef„llow 1 „ g paragraphsd=scr.:b=theseusesgen=ra 1 ,va„d examples 

of each are shown below. 
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ir.e modified pigment produces of this ir.ver.rion can be used as colorar.ts in a piastic 

to a pias::: material. The modified pigment products of the invention rr.ay g:ve an increased rate of 
dispersion or improved quality of dispersion over the corresponding untreated moment. These 
improvements offer an economic advantage in plastic manufacture and in value cf the finished 
product, respectively. Using the modified pigment products of the invention may improve mvcact 
strength of the plastic. Thus, the invention relates to an improved plastic composition comprising a 
plastic and the modified pigment product. 

As with conventional pigments, the modified pigment products car. be used with a variety 
of plastics, including but not limited to plastics made from thermoplastic resins, thermosettms resins, 
or engineered materials, for example, composites. Typical kinds of thermoplastic resins include: ( 1 ) 
acrylomtrile-butadiene-styrene (ABS) resins; (2) acetais; (3) acrylics; (4) celluiosics; (5) chlorinated 
poiyethers; (6) fluorocarbons, such as polytetrafiuorcethylene (TFE), poiychlorotriiluoroethyiene 
(CTFE), and fiuorinated ethylene propylene (FE?); (7) nylons (polyam.des); (S) polycarbonates; (9 1 
15 polyethylenes (including copolymers); (10) polypropylene* (including copolymers); (11) 

polystyrenes; (12) vinyls (polyvinyl chloride); (13) thermoplastic polyesters, such as polyethylene 
terephthalate or poiyburylene terephthaiate: (14) polyphenylene ether alloys; and blends and alloys 
of the above with rubber modifiers. Typical thermosetting resins include: (!) aikyds: (2) aliylics; 
(3) the aminos (melamine and urea); (4) epoxies; (5) phenolics; (6) polyesters; (7) silicones; and (8) 
20 urethanes. 

Generally, the modified pigment product is added like any other pigment to the plastic used 
to form a plastic premix. This can be done, for example, in a dry mix or a melt stage. The modified 
pigment product may also be incorporated on or in a plastic by adding it to a solvent, where the 
plastic is soluble or partially-soluble, followed by removal of the solvent (e.g.. by evaporation). The 
25 modified pigment products of the invention may be used in combination with other conventional 

additives in piasnc compositions. According to the invention, the term plastic composition includes, 
but is not limited to, any plastic material, article, goods, surface, fabric, sheet, film, and the like. For 
example, plastic materials include automotive parts, siding for homes, liners for swimming pools, 
roofing materials, packaging materials, synthetic fibers, food, and storage containers, light absorbing 
applications (e.g., bar codes), and any variety of other household or industrial items. 

Tne modified pigment products of this invention are also useful in aqueous and non-aqueous 
ink formulations. Thus, the invention provides an ink composition comprising an ink vehicle and a 
modified pigment product. Other known ink additives maybe incorporated into the ink formulation. 
Typical inks include, but are not limited to: lithographic, letterpress, fiexographic, gravure. screening, 
phase change ink jet inks, and ink jet applications. 
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h tM an ink consists offer basic components: (,), coiorOTi (2) , ^ „ ^ 

and (4; ^ ,o adius, viscosity, drying „, the compatibility „f Ihe 0Iher ^ ^ 
a genera, cscussion ofthe properties, prepare and uses of inks, see The ^ 5lh Ed 

Leach er al, Eds. (Chapman and Hal], ,993) incorporated heretn bv reference. Vanous ink 
compositions are also Closed, for exampie, in United Si ates Patents Kos. , „ 3 W j 
4, 104,833; 4,770,706; and 5,026,755, incorporated in their entirety herein bvre-Vence' ' ' " 
rnemodificdpigmentproductsoftheinvenuon.eitheraspredisperstonorasasolid.canbe 

o,spers,b,e rnodined ptgrnent prodoc, of *, tnvention car. pro.de a stpifican, advance and cos: 
savtngsoyredncingorcHnr.nadngftetnilitngsteps.enerally.sedw.thotherconvent.onJp.^en, 

a colorant, a btnder, and a solvent. Thc modified p.gmen, products of the invent™ a. „ 

nexo graphic ink colorants. 

The modified pigment products ofthe mvennon can be used tn news uiks. cxarunie • 
news ink composition may comprise an ink vehtcle (e.g., water), the modified ^ proauct3 ]]- 
the invention, a resm. and optional convent,o„a. addinves such as antifoam additives or a surface 

^--^P^en.productsot^.entventionrr.ayalsobeusedtnphasechaneefhotrnelt) 
mks. Phasechange inks genet* rr.clude at least one coloran, and a, leas, one phase change orv.,, 
earner (e.g., a farty amice-containing materta! like a mixture of a tetra amide comoound and 
am.de compound, or an alkanolarmdes and polygene glycol mixture,. The ohase change mk is 

" * S ' " ambKat Um ^ am - " ' M P»- at an elevated operating temoerarure of 
tne pnntet WTnen the ink ,s heated ., mehs to form a low viscostty ft* te can be ejected as 
oroplets. Upon Jeamg , heated dropte inlpac , Qn , substa[e> ^ cooi (o anbjrat ^ 

fcmnng mms of untform thickness. Subsecuen, impact™ of the droplets on tine subsrtate mav 
occur, depending upon the Pype of Printer used. Use of a modmed pigment product can provide a 

in lignt-fastness over dyes. * " 

The modified pigments of the present invention can also be used in „tia 02 ra D hic or 

T Pnr " mS ' FM £XlmP ' e ' ** " f ° U " Bm S ° ta0 " * * P**» P-=ss can 
contain the modified pigments ofthe present invention. 

The modified pigments of ft. present invention can also be used i„ the manufacture „f 
-hographic pnntmg plates, such as tnfrared or near-mfrared laser-imageabie pna„„ 2 p,a«es 
Typically, .magmg occurs when tie p,ate ,s exposed to radiation having wavei=n 2 r„ s 800 
ano 1 .00 »m. GeneraHy, an infrared or near-infrared laser-imageable Uthograohrc pnn,i„» plate 



10 



15 



20 



25 



includes a: leas; the following layers: a gramed-metai or polyester plats cr shee:-l:ke subsrate ar.d 
a radiation-absorptive layer coated thereon. Protective layers for the substrate or the surface of the 
coated plate may also be used in the present invention. When, coated onto the substrate, the protective 
layer can also serve as an adhesion-promoting primer. Other layers may be used, for example, to 
improve adhesion between layers ar.d durability of the printing plate. The radiation- absorptive layer 
contains the modified pigment of the present invention along with other conventional ingredients, 
such as resins and binders. In the imaging process, a lithographic printing P Iate is selectively exposed 
to a laser output or other source capable of removing or chemically modifying the radiation-absorbent 
layer or layers adjacent thereto. Tne laser output will define a pattern on the printing plate and remove 
cr modify only those portions of the radiation-absorptive layer which define the -artem. Afterwards, 
the printing plate can be further developed by subjecting it to a solvent capable of removing the 
imaged layer(s), if any remains, which defines the same partem. The details of the various 
conventional components and techniques for such printing plates are described in U.S. Patent No. 
5.493.9-1: EP 0 803 771 Ai; E? 0 770 494 A2; EP 0 770495 Al: as well as PCT Publication WO- 
9S/3 1550 and the patents and publications referenced therein, all of which are incorporated in their 
entirety by reference herein. 

The modified pigment products of the invention may also be used in coating compositions 
such as paints or finishes, or the like. Thus, an embodiment of the invention is a coating composition 
comprising an aqueous or non-aqueous vehicle, resin or binder, and a modified pigment product. 
Other known, coating additives may be incorporated in the coating compositions. See, for examples, 
McGraw-Eill Encyclopedia of Science & Technology, 5th Ed. (McGraw-Hill, 1982), incorporated 
herein by reference. See also United States Patents Nos. 5,05 1 ,464; 5,3 1 9,044; 5,204,404; 5,05 1 ,464; 
4,692.481: 5,356.973; 5,314,945; 5,266.406; and 5,266,361, incorporated in their entirety by 
reference herein. 

The modified pigment products of the invention, either as a predispersion or as a solid, can 
be incorporated into a coating composition using standard techniques. Use of a water or solvent 
dispersible modified pigment product provides a significant advantage and cost savings by reducing 
or eliminating the milling steps generally used with other conventional pigments. 

Tne modified pigment products of the invention may also be used in paper compositions. 
Accordingly, the invention relates to a paper product comprising paper pulp and at least one modified 
pigment product. 

The modified pigment products of the invention, either as a solid or a predispersion, can be 
incorporated into paper pulp using standard papermakmg techniques as with conventional pigments. 
Use of a water or solvent dispersible modified pigment product discussed above may provide a 



signincan: advantage and cost savings by reducing or eliminating the ste-s severally used to disperse 
other conventional pigments. 

The paper products of the invention may incorporate other known paper additives such as 
sizing agents, retention aids, fixatives, fillers, defoamers, deflocculating ager.ts, and the like. 
Advantageously, the water or solvent dispersibie modified pigment products discussed above are 
retained more efficiently at low loading levels when compared to the untreated pigments when 
retention aids and acidic or alkaline sizing agents are used. 

The modified pigment products of the invention may also be used, as with conventional 
pigments, as pigments, fillers, and reinforcing agents in the compounding and preparation of rubber 
compositions. Accordingly, the invention relates to a rubber or elastomenc composition containing 
at least one rubber or elastomer and at least one modified pigment. 

Carbon biacks, for example, are useful m the preparation of rubber vulcanizates such as those 
m tires. It is generally desirable in the production of tires to utilize carbon blacks which produce tires 
with satisfactory abrasion resistance and hysteresis performance. Tie treadwear properties of a tire 
are related to abrasion resistance. The greater the abrasion resistance, the greater the number of miles 
the tire will last without wearing out. The hysteresis of a rubber compound means the difference 
between the energy applied to deform a mbber compound, and the energy released as the rubber 
compound recovers to its initial undeformed states. Tires with lower hysteresis values reduce rolling 
resistance and therefore are able to reduce the fuel consumption of the vehicle utilizing the tire. Thus", 
it is particularly desirable to have carbon black products capable of imparting greater abrasion 
resistance and lower hysteresis in tires. 

The modified pigment products, and preferably the modified carbon black products of this 
invention are useful in both natural and synthetic rubber compositions or mixtures of natural and 
synthetic rubbers. Carbon black products comprising an aromatic sulfides group are preferred for this 
use. The carbon black products of the invention can be used m rubber compositions which are sulfur- 
cured or peroxide-cured. 

The modified pigment products may be mixed with natural or synthetic rubbers by normal 
means, for examples by milling. Generally, amounts of the modified pigment product ran™, from 
about 1 0 to about 250 parts by weight can be used for each 1 00 parts by weight of rubber in order to 
impart a significant degree of reinforcement. It is, however, preferred to use amounts varying from 
about 20 to about 100 pans by weight of carbon black per 100 parts by weight of rubber and 
especially preferred is the utilization of from about 40 to about 80 pans of carbon black per 100 pans 
of rubber. 

Rubbers suitable for use with the present invention are natural rubber and its derivatives such 
as chlorinated rubber. The modified pigment products of the invention may also be used with 
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syntnenc ruocers such as: copolymers of from about 10 ro about 70 percent by weisht of srvrer.e and 
from about 9C to about 3ft 3—-.. „.«;„•_. ... 

- ? __. cLiiac.sr.e sucr. as copolymer cf 19 parts stvrene and 

SI pans butadiene a conolv~~- n~ ":n — --a ' 

! w0 *- 01 >~" °- " L *~ ■» ^as ar.c , 0 pans cutadiene, a copolymer of 43 oarts 

styrene and 57 parts butadiene and a copolymer of 50 pans styrene and 50 pans butadiene; polvrners 

and conoi'-Tners o r "coniucrq'»^ r';^^c „ .... 

. . -nm = a_ c.n.s sue. a, poiycutamere. poiyisoprese, poivchiorourene and the 

' 1Ke ' ^ C ° POl>TOCrS ° f SUCh C0 ^** *«« ^th an ethylenic grou D -conta:mn* monor^ 
copolyrnenzabie therewith such as styrene, methyl styrene, chiorosrvrene. acrvioniriie -vmvl- 
pyndine, 5-methy! 2-vinylpyridme, 5-ethyi-2-v:nyipvndine, 2-methvi-5-vinvi C vrdir- 
substituted acrvlates, vinyl ketone, methyl isopropenyl ketone, methyl vinvl eitheValoharnetrvlen- 
carooxyhc acids and the esters and amide* thereof such as acrylic acid and diaikvbe^c -id amid*- 
aiso suitaoie for use herein are copolymers of ethylene and other high alpha olefins such as nronviene. 
butene-1 and pentene-1. 

Tn= rubber composition of the present invention car therefore contain at least o,e e^tom- 
-nng agents, re : nfor=m g fife, a coupling agent, and. optionally, vanocs process.ne a,ds oii' 
extorters, ar.c anndegradenrs. In addinon to the espies mentioned above, the elastomer can be 
but « not Itmited to, polymers (e.g., homopolymers, cooo^ers, and terootaers, tnanufacrured 
^'■^-e.srvTene.isop^ 

propylene, and the lite. „ is preferred tb.at these elastomers have a glass transition point (T„ as 
measured by DSC, between -120'C and O'C. Examples of such elastomers mcludeoolvCbutsdierie) 
poly(styrene-co-butadiene), and poiy(isoprene'). 

Advantageously, the modified pigment products, and especially the modified carbon black 
procucts of the present invention can impart improved abrasion resistance and/or reduced hvsteresis 
to rubber or elastomeric compositions containing them. 

The modified p lg ment products of this invention may also be used to color fibers or textiles 
Prcterred modified pigment products for thus use are the dispersibie modified piemen: products 
Accordingly, the invention relates to fiber and textile compositions compnsme a fiber or textile and 
a -amed pigment product. Fibers suitable for use comprise natural and synthetic fibers such as 
cotton. wooUTk, linen, polyester and nylon. Textiles suitable for use compose natural and s^thet. 
fioers such as cotton, wool, silk, linen, polyester and nylon. Preferably natural fibers andtextiles 
comprising cotton, wool, silk, and linen are used. 

Tne modified pigment products of the present invention may be colored bv means known * 
the an to color fibers and textiles with, for example, direct and acid dyes. Also, the modify 
Pigments can be incorporated into fibers by spinning techniques, such as wet spinning, dry spinning 

ana me:t suun techniques Frr n apn«^i Hic-uc^^ c 

ques. to. . a .n_l dis.us^on ot co.onng with dyes, see Kirk-Othmer 

Encyclopedia of Chemical Technology, Voi 3 po 2S0-^0 "Dv»< 4nn - ^ ■ 

HF-au.-u uyes, Application and tvaluation" (John 



Wiles and Sons, 1979), incorporate herein bv ~V-c- nf 9 

... , . y "-* e -- iC - usu of a water or solvent disoersibie 

moamed pigment product discussed above nmvirf^ n m-w • • 

ligh[fas: co . oram *»*> - ~** cconng the. — rah , 

Tie present ^ also rciaIes „ ^compositions cotnpnstng toner resin parttdes and 
«. ^^^^^^ ^Co„ve„„ m!addicvesasdescnbedlnUS 

ne used and these patents are incorporated herein by reference. 

rnepre3ent m ven« I ona ls ore.a te stoa„ I n k ,eti„ kcompositloncoInpnSin2aaao 

2,Ue °" SVCTde - dam0d ' fc ^'-™^-.'n™ ra s t ,oconven tl on3 i p,^,her n od^ 

aqueous or non-aaueous vehicV Th* a ■ 

* JUi> vcmc.e. me moamed pigment nrndnrrc An ^ 

h*s-*iciu products ao not necessan v reau re a 

disperse the pigment in water or other solvent 

Formation of an inkje: ink containing a vehicle and stably dispersed modeled pi^t 

p eln ^ r : mkjet ^ ^ ^ ^ «* "»*- are 

tne bounas of the present invention to use an inbV ink former" 

j.- . . j lnk tor ™ulation contamins a mixture of 

unmodniedpigmentwitiithemodifiedpigTnentDroducL,nfth, ■ 

, uc ; aqt , sp , P ^ empr0ducGoI ^ e P rese ntmvention.Commonacditives 
sucn as those discussed be ow mav be addpH *n ,r 

irfget ^ * 6d 10 dlSp6r510n t0 fufihe: " ™?™ve me properties of the 

In particular, a humectant mav be added to rerinr- - 
tn ■ ■ ■ , ' toreauCwAerate 01 evaporation ofwater in the ink 

_ c,o gg i„, If „ mk bcgim „ ^ 0 „ ; fc _ conc _ tim inrases 

decreases further. Hutnectants m,v aiso affect 0[her propemes of 

r fter;fr ° m ' SUCh " * ^ "=*■• density, and nnnt oual,, JJ d 

Octants ,nc,nde eth ylen = 8 , ycol , propvlsn5 ^ ^ ^ '^f 

^ ^ 8iyC0 " P0lyPr ° Pyl5ae g ' yCOlS ' ** c^xvH. ^ =s,=-= 

:i°:r f,dcs ' o— M,fc ' ^ — — ■ ■»* 

ce.losolve. ether derivatives, amino alcohols, and ketones 

B,oc,des such as benzoate or sorbate salts are itnponant ,„ pteven,™ bacteria, 

*r* m r - Kr *" - - - - °^prob,e m s. 

o,esnns,a,e,oho,dtheco ta ,o„,he P a P e,H,a mpi e si „c,„dep oiy est=r,po ly es,ejr 
s, T ene.ac^,cac,ocop 0 i : _s,s^ne-ac 7l ,cacid-al M ac, ! a ! eco P o Iym =rs,twene- m a l e^;,d 



. w ." u -."-'-i. iiu;j!i.:aiKie-n;a:e:c ac:c copolymers, ar.c sails tr.ereof 

Drying accelerating agents promote evaporation of the ink once the ink is placed in the paper. These 
include sodium iauryi sulfate. KN-diethyi-m-toIuamice, cyclohexyipjTroiicinone, and bur/! carbitol. 
Penetrants such as alcohols, sodium Iauryi sulfate, esters, and ketones allow the ink to penetrate the 
surface of the paper. Alcohols may also be used to increase the rate of erring of the liquid ink, and 
surfactants like detergents and soap reduce the surface tension to allow the ink to spread on the 
substrate. 

Additionally, the modified pigment products-based inkjet inks may incorporate some dye to 
modify color balance and adjust optical density. Such dyes include food dyes, FD & C dyes, 
derivatives of phathalocyanine tetrasulfomc acids, including copper phthalocyanine denvates, terra 
sodium salts, terra ammonium salts, tetra potassium salts, terra lithium salts, and the like. 

Polymers or oligomers may be added to inkier inks based on the modified pigment products. 
The images created from such an mk may be water-insoluble upon polymerization or cross-linking 
of the added polymers or oligomers. 

Additionally, in preparing Inkjet inks utilizing the modified pigment products of the present 
invention, sequential nitration of the inks through filters of descending size or centrifugation or both 
may be used to obtain a more desirable final product. For instance, filtering first with a 3 .0 micron 
filter and then filtering with a 1.0 micron filter, and so on, as desired. In addition, the size of the 
modified pigment products in the inkjet inks is preferably no larger than about 2 microns. More 
preferably, the size of the modified pigment product is one micron or less. 

Advantageously, the inkjet inks of the invention have excellent stability over time and a wide 
range of temperatures, have desirable viscosities and surface tensions, and when printer, have good 
optical density, print clarity, rub resistance, and waterfastness can be obtained when the inkjet mk 
contains certain stryenated acrylics that impar, this property. For instance, one such stryenated 
acrylic has a molecular weight of about 4200, a polydispersibiliry of about 2, and acid number of 
about 215, a softening point of about 128°C, and a Tg of about 67 a C. A commercially available 
example is JONCRYL 58 acrylic (JONCRYL is a registered trademark of Johnson Polymer, Racine 
Wis.), which is a solution of Joncryl 630. 

Tne present invention will be further clarified by the following examples, which are intended 
to be purely exemplary of the present invention. 



E*an,ple I: Preparation of Surfactant-Adsorbed Carbon Black Dispersions 

DEP4 )*T ^ " • -oge, surface area of 200 anc a 

^ Kg;: " Er Md Pk " d » ~ mffls ,2 .,,«■ , 

natema, d.arneter). Two hundred ^ on/16 - ^ ^ shm wm ^ " ^ 

-cappedandpu tIC a R edDe.; S 3O. 51 00pa 1 „ I sha te Tne sampies were shaken for 1 h before 
7* rC !° Ved ** fik£red toUSh • *» •» - «P»* *e slurries from the stee! shot A, 
/ 0, °' m 7 iS?K3i0 ° S ™ -"^ «* *° «f Panicles beiow , „m, after the lnitlaI 

fo^d *« e a m o m , of P a mc ,es below , urn TO consant , ^ of fc ^ ^ 
aispersing. Results are set fonh in Tabie 1 . 



Table 1 




™- e.xamp.e shows tha, stable, corona! aversions can be prepared wtth carbon bla* 

md W3,Er ^ -* - *» a surface fc carbon blacV ^ 

not cisperse or form a stable dispersion. 

Example 2: Preparation of Chemically-bonded Surfactants to 
Carbon Black and Resulting Dispersions 
Samples .B-E were added ,o disflled water » a Pvrex beater and heated to TOT Va.ous 

"7" IT" <Tlb ' e ^ ^ t0 * h °' * »* — «a«, c 
ba, Wtthtn one rainute the slurries began to froth general mtrogen gl / Th , ^ ^ 



reaction occurred. 



Table! 




Example 3: Stability of Dispersions of Carbon Black with 
Chemically-bonded and Absorbed Surfactants in Aqueous Salt Media 
Samples 1A-E and 2B-E were diluted, -0.03% (w/w final disperse in distilled water and 
adcea to aqueous sodium chloride solutions of various concentrations in test tubes, before be** 
moroughiy shaken. The stability of the samples was determined by ex*ninine an aliquot of the 
aversion us:ng the microscope described in Example 1 after 24 h. of mixine, as well as visuallv 
observing the black dispersion in the test tube in the same time period. If m0 re man 90% of the 
nancies were above 1 urn as determined using the light microscope, and the carbon black panicles 
settled m the test tube, the sample was considered unstable. It was found that both phenomena 
occurred together. Stability of the samples are reported as a function of sodium chloride salt 
concentration in Table 3. 



Table 3 



10 



15 



20 



Sample # 



Stability* as a function of Sodium CMnrirU Co 



1A 



IB 



Y 



1C 



Y 



ID 



IE 



0.001 M 



0.01 M 



0.1 M 



ncentration flbelow) 
2M 



1 M 



N 



Y 



N 



N 



Y 



N 



Y 



Y 



Y 



2B 



2C 



N 



N 



Y 



Y 



2D 



Y 



Y 



Y 



Y 



Y 



N 



N 



N 



K 



N 



N 



N 



N 



N 



Y 



Y 



2E 



Y 



N 



N 



N 



Y 



Y 



Y 



Y 



Y 



Y 



Y 



Y 



Y 



* Stability is being reported as Y = Yes, stable or N = Not stable 



Tnisexampleshowstint^ 

on tne media, and that above 0.01M concentrate of sodium chloride, the dispersions become 
unstao le. Last, the example demonstrates that when the surfactant is covalently attached (chemically 
bonded) to the surface of carbon black, the resulting dispersion is stable at all salt concentrations and 
that the surfactant is not in an equilibrium between the media and the carbon surface, as is the case 
with adsorbed surfactants. Also, a sufficient amount of surfactant, conditions to obtain samples 2C- 
2E, , 5 needed to provide dispersion stability. The mechanism for stabilization with the nonionic 
sunactants, absorbed or bonded, is steric and not ionic. 
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Example 4: Stability of Dispersions of Carbon Black with 
Chemically-bonded and Adsorbed Surfactants in Non-Aqueous Media 

d..L _ ,.„ w wieu ^ aispersea m dinerent nonaqueous solvents to 
determine the effect of the surfactant on the resulting dispersion stabilities. The solids were added 
to the liquid media in a test tube stoppered and thoroughly shaken by hand. The concentrates and 
procedures were similar to those of Example 3. Results are resorted in Table 4 



Table 4 











Stability in Solvents 






Samnlp 




TPM : 


IPA : 


Toluene 


Acetone 


MEK 3 


MC 


1A 


N 


N 


i\ 


N 


x 1 \- 


N 


IE 


N 


N 


N 


N Y 


Y 


Y 


2E 


Y 


Y 


Y 


Y 


Y 


Y 


Y 



1 - tnpropyiene giycol monomerhyl ether 

2 = isoprcpyi alcohol 

3 = methyie:hyikcrone 

4 = methylene chloride 



Tins ex.rr.pie shows that covalentlv arached or adsorbed surfactant black dispersion i, stable in a 
wice variety o: media, and is sterically-stabiiizcd. 

Example 5: Inkjet Inks Containing Dispersions of Carbon Black with 
Chemically-bonded and Adsorbed Surfactants 

This example demonstrates that an inkjet ink can be made with carbon black dis^iors 
navmg adsorbed and bonded surfactants (Examples IE and 2E). The carbon black samnies. IE arc 
2* were measured for particle size using a Leeds & North™ (Honevwell) Microti UPA 
msmment and then added (final 5% (w/w ink) and mtxed to an aqueous solution comonsed of final 
10% (w/w) 2-pyrroiidmone, final 10% (w /w/ ink) ethylene glycol, final 4% (w/w ink) iso.ropvl 
alcohol and distilled water. The inks were placed into an emptied and cleaned Canon BC-0- 
carnages and printed using a Canon BubbleJet® 4200 mkjet printer on Xerox 4024 dual purpose 
paper and Plover Bond paper. The standard which lacked surfactant, samole 1 A, would not prnt 
The opnca! densities of the print, were determined with a MacBerh 915 ootical densiorrete- Dr- 
time was found by pouring 0.5 ml of distilled water on a 1/4 inch wide print, held at a ^ a^e and 
ooservmg the time at which no black ran off occurred. Results are shown in Table < 



Table 5 



Sample 



Mean 
Particle 
Size 
Cum) 



Largest 
Particle 
Size* 
(urn) 



IE 



0.17 



Xerox Paper 

Dry Time 
O-D- Of) 



0.69 



1.03 



2E 



0.16 



0.53 



L0- 



Plover Paper 

Dry Time 
O-D. 01) 



1.14 



1.14 



* largest panicles as detected by Microtrac UPA instrument 

This example shows that inkjet inks can be made with the dispersions of carbon black with adsorbed 

andbondedsurfactants. Theresa 

properties. 



Example 6: Inkjet Inks Containing Dispersions of Carbon Black with 
Chemically-bonded and Adsorbed Surfactants 
Inkjet inks were made and tested in a similar manner as Example 5, except that 10% (fmal 
(w/w ink) diethylene glycol was used m place of 2-pyrolidone. Also, a highlighter (Aver/ HI- 
LITER®, series #24-0XX) was rubbed over the resulting print to determine highlighter smear' Tne 
highlighter was rubbed over the print two times and the amount of black runoff wasnoted. Dry time 
was determined as a function of time. One ml of distilled water was applied to a 1/4" line of orint. 
and the time noted when no visible black runoff occurred. Results are reined m Table 6. 



Table 6 



Sample 


Xerox PaDer 


Plover PaDer 




O.D Drv Time 


O.D. 


Drv Time 


IE 


1.08 


n 


1.11 


24 h | 


2E 


0.97 


5 rain 


1.03 


5 min 



This example shows that Inkjet inks, besides those of Example 5, can be made with the dispersions 
of carbon black with adsorbed and bonded surfactants. Tne resulting print can achieve a fair ootical 
density and print waterfastness, and excellent highlighter smear resistance. Tne drv time was 
significantly faster for the prints made with the dispersion of carbon black with the bonded surfactant 
compared to those for the equivalent having only the adsorbed surfactant. 



Example 7: Preparation of A Polymer 

Tne purpose cfthis example is :o describe the preparation of ar. polymer cor tammg a primary 
amine that could be larer chemicaily-bondec to pigments. A 250 mL three-neck round-bottom flask 
was equipped with a thermometer, a presure-equalizmg drcpomg fame!, a ma<met:c scir. bar. and a 
reding condenser with a KOK crying tube. Tne flask was placed in an ice-bath on a ma^etic 
stirrer. 4-Nitrobenzoy! chloride (9.3g) and 50 mi of toluene were added to the flask first. Then the 
mixture oftripropylene glycol monomethyl ether (TPM, 10.3 lg), tnethy! amine in tolune (~i00mU 
triethyl amine in toluene (-100 mL) was added to the flask dropwise through the dronnir.e funnel! 
After the addition, the ice-bath was removed and a heating mantel was put on and the reaction was 
rented at 90-100'C for 4-5 hrs. After the reaction mixture was cooled down to room temperature. 
it was passed through a Euchner funnel (with qualitative filter paper, Whatman No. 10) and the 
nitrate was put into a separatory funnel. It was washed with 5% (w/w) potassium carbonate twice 
and 5% podium chloride once and dried over sodium sulfate for 0.5 nr. The drying agent was filtered 
out by gravity nitration through a glass funnel with a piece of cotton. The filtrate was placed in a 
rotary evaporator to remove the toluene, leaving a solid (A 4-Nitrobenzoate triprooviene rfvcol 
monomethyl ether ester; NBT). Identification of the mtro ester was determined by NMR (usine a 
Vanan 400 Mgfiz. mode! 400VXR nmr instrument with a chloroform solvent). 

NBT (17.Sg) was dissolved in methanol (100 mi) in the hycrogenation flask containing 
platinum oxide (O.lg). The flask was put into a hydrogenation apparatus (Parr Corp.) and the samnk 
was reduced (as evidenced by a color change- yellow to red to white-yellow) forming a 4- 
Ammoberzoate tripropyiene glycol monomethyl ether ester (ABT). Identification of the a: 
was determined using the NMR procedure and conditions as previously described. 



amine esisr 



a 



e 



Example 8: Preparation of A Chemically-Bonded Polymer to Carbon Black and Resulting 

Dispersions 

The purpose of this example was to prepare a carbon product havine a chemicailv-bonde, 
polymer. A carbon black (12.3 g), described m Example 1, was mixed into a hydrochloric acid (0.5 
ml of 5 M concentration) and distilled water (6 1 g) solution. An ABT (2.0 g), described in E.xampl 
7, in acetone (44 g) solution was then mixed into the carbon black slurry. Next, a sodium nitrite (Q 'v 
g) in distilled water (1.25 g, solution was added to the slurry and allowed to stir for two hours, with 
nitrogen gas evolution taking place. Tne slurry was then heated to 35-40°C for three hours before 
being cooled to room temperature and filtered using a Buchner funnel and filter paner described in 
Example 7. Tne slurry was washed with de-ionized water and dried, and Soxhiet extracted for -16 
h using methanol, and redned. Tne polymer-carbon biack solids (6 g) were added to 34 e of TPM 
and dispersed using a Midget mill, the procedure was described in Example 1 . 



Example 9: Preparation of Carbon Black Dispersions 

ine purpose of this exam^ie was to Dremrp n^p-"inn^ n*Vn^^ , , 

*o iu prepare aispe^ions oi caroon Diacicana ot caroon black 

with non-chem,ca!ly bonded AST ester. Six grams of a carbon black described b Example 1 was 
aaced to TPM (34 g) and milled using a Midget mill, the procedure was described in Example 1 TV 
product is designated Example 9A. In addition, the same carbon black (5.2 g) and .AST (0.8 g) and 
TPM (34 g) were also similarly milled. The product is designated Example 9B. 

Example 10: Properties of Inks Containing Chemically-Bonded Polymer to Carbon Black 

Pigments 

Tne purpose of this example was to contrast propcrt.es of inks contain™ different carbon 
b.a= K products. One ink contams a carbon product having a chem.=aIlv-bonded polvrr.er (Examole 
8). another has carbon black (Exam pl e , A ), ^ the las[ mt comams a ^ ^ ^ ^ 
mixture (Example 9B). The inks were made by mixing the solids (w/w) with TPM A croo of the 
result™ inks were pu, between two giass si.d=s and observed using a l.aht microbe' with a 
cahorated ocular lens, at a magnification of 40x power. The ink w,th Exarnole 8 was'disoersed 
(Browman movement with particles less than 1 urn ,n diameter), * rhe other inks (located (the 
caroon biacks networked together to form a structure with a Size above five urn). Results are show, 
in Tabie 7. 



Table 7: Observations 




Flocculated 



After stonng at 70T for a week. Example 8 was stiil well dispersed upon observation under the 

microscope while 9 A and 9B settled. 

Tne 7% products in TPM were drawn down on white paper (form 3NT4 Ink Test Reaular 
Bond paper) and brow, paper (fonn 3NT-5 Ink Test Kraft paper), both from Leneta Co. usi„" e a 3 
m,l B,rd apphcator wtth a Bvk-Gardner a,toma,ic draw down device. Tne resulun, mk firms were 
measured for optical density using the optical dens.ome.er described .„ Example 5. Tne results are 

reported in Table 8. 



Table 8: Optical Density of Ink Draw Downs for Example 10 Inks 



Paper 


Optical Density for TPM 


Optical Density for TPM 




Ink Containing Example 8 


Ink Containing Example 9B 


Regular Bond 


1.51 


1.64 


Kraft 


IJ?3 


1.73 



mis example shews that the nonaqueous dispersion with carbon biack having chemically-bond 
poiymer nas a cineren: dispersion profile and optical densities compared to that havins the base black 
or that with the mixture of polymer with carbon biack. Tine mk containing the modified carbon biack 
from Example S was more penetrating into both papers, thus the lower optical density, compared 

Li UUIC LuKo. 



to 



.A 



Example 11: Preparation of A Polvmer 

Tne purpose of this example is to describe the preparation of a polymer containing a primary 
amine that could be later chemically-bonded to pigments. Tne procedures were similar to those used 
for Example S, except that 17.5 g of poly (ethylene glycol) methyl ether (MW 350 gmol) was use 
in place of the TPM. and 3.6 g of 4-mtrobenzoyi chloride was used instead of 9.3g. Identification of 
the nitro- and amino- P oly (ethylene glycol) esters were determined by NMR as also described ir. 
Example S. The final product was aminophenyi polyethylene) glycol (APEG) molecule having a 
MW or 522 e/'mole. 



Example 12: Preparation of A Chemically-Bonded Polymer to Carbon Black and Resulting 

Dispersions 

The purpose of this example was to prepare a carbon product having a chemically-bonded 
polymer in addition to chemically-bonded ionic groups. 4-Aminobenzoic acid (12.3 g) and APEG 
(14.1 g) were dissolved into distilled water (1500 g) before carbon biack (150 g), described in 
Example 1, was stirred into the solution. Next, hydrochloric acid (5.2 mi of a 5 M solution) was 
added to the slurry, followed by sodium nitrite (8.28 g). Tne slurry was mixed at about 22°C for 1 
h followed by mixing at 40°C for an additional hour. Nitrogen gas evolved after tine sodium nitrite 
was added to the slurry. The sample was then dried for -1 6 hours at 70°C. 



3ersions 



Example 13: Preparation of A Carbon Black Product and Resulting Dispc 

Tne purpose of this example was to prepare a carbon product having only chemically-bonded 
onic groups. The sample was prepared as that of Example 12, except that no APEG was used. 



Example 14: P roperties of Inks Containing Really-Bonded ^ ^ 

Groups, and Chemically-Bonded Ionic Groups to Carbon Black Pigments 
The purpose of this example was to contrast properties of an ink with a carbon product navin* 
a chemically-bonded polymer and tonic groups against one with just tome erou.s. Exiles PH 
b m " ed lnt ° Mcd ™« » dispersions having 5% solids (w/w). The re<ultin* 

mks were draw, down on Xerox 4024 P a P er and the dry time (waterfastness) and oottcal deities 
of the films were measured all methods and TO nts were previously described m Example < 
The results are shown in Table 8. 




The rt, show t ha t the ffim fonr , d from ink ^ ^ ^ , ^ . 

poiymer and ,„ nic groups dried faster, possib.y *, to ■„ po^ into [h = F aoer compared „ that 
fi-nn,. trom d^ions havinsjus , „ mnic ^ ^ examp . s s . ^ 

groups can both be present on a pigment. 

Example 15: Infrared Absorptive Coating Composition 

This example demonstrates that amodifiedcarbon black prepared via the method of Exam* 
can be used in the formula,™ of an infrared absorptive coating. Tne modu.ed carbon black 
ispcrs.on 2E should be dned pnor to preparer, of the coating. A usefn, infrared sensmve com,. 
« be prepared by mtxmg together, w,,h minor exper.di.re of energy, the indents shown below 
* parts by wetght. NttroceHulose E950 is available from Wolff Walsrode and Cvme> ,s 
available from Dyno Cyanamide. 



2-butanone 


289.9 


Dry carbon black 2E 


5-10 


iNitrocelluiose E950 


3.68 


Cvmei 30 i 


L 0.69 


_p-toluene sulfonic and 


0.15 1 



Tne coating composition can be applied ,„ a substrate via a knife corner or wire wound rod 
•0 g-ve a wet coatmg thictess of 20 m.crons. Examples of subs^ates ma, can be used are polves.e- 

or grained anodized aluminum. 

To improve adhesion of me infrared adsorptive layer to the substrate, it mav be adva-.ta-oos 
» app.y an additional layer to the substrate prior to applying the mfrared adsorptive layer. TOs 



-:s- 



***** ?r0m0l:r - S bySr CM be bas ^ o, eocene materials conta-g hycroxyis 

cr car-oxyis. such as rr.oc:f:ed celluloses and polyvinyl alcohols. 

After dr> ' ng t0 reni0Ve V0h:::e and curing, the results composite can ^ 

-aged by selective ablation of the carbon black conning layer using mfrared Nation (, z a 
G-oae laser emitting at S30 or 1064 nm). 

Other embodiments of the present invention will be apparent to those skilled in the an from 
consiceranon of the specification and practice of the invention Cisciosed herein. It is intended *a- 
the spe^canon and examples be considered as exemplary only. ™h a true scoce and so.nt of the 
present invention bemg indicated by the following claims. 



VVmXISJLLAIM^ 



1 . A modined pigment product comprising a pigment having attached at least one stoud 
comprising Lhe formula: 

-X-[Nlon]„R 

wherein X is attached to the pigment and comprises at least an aromatic group or at least an alkyl 
group, NIon comprises at least one type of non-ionic group, R is hydrogen or composes an 
aromatic group or an alkyl group, and p represents an integer of from 1 to 500. 

2. The modified pigment of claim 1 , wherein NIon is a C,-C 1: alkyl group or a C r C r 
alkyiene oxide group. 

3. The modified pigment product of claim 1, wherein said non-ionic grout? further comprises 
a functional group. 

4. Tne modified pigment product of claim 1, wherein said non-ionic group is a glycol group. 

5. Tne modined pigment product of claim 1, wherein X is an aromatic group. 

6. Tne modified pigment product of claim 1, wherein p is 1 to 50. 

7. A modified pigment product comprising a pigment having attached at least one eroup 
comprising the formula: 

-X-[(CH,) m -0-)] p R 

wherem X comprises an aromatic group or an alkyl group, m is an integer of from 1 to 12, p is an 
integer from 1 to 500, and R is hydrogen or comprises an aikyl group or an aromatic group. 

8. Tne modified pigment product containing a pigment having attached at least one group 
comprising the formula: 

-X[A] P R 

wherein X is attached to the pigment and comprises at least an aromatic group or at least an aikyl 
group; A represents an alkyiene oxide group of from about 1 to about 12 carbons; p represents an 
integer of from 1 to 500; and R represents hydrogen, a substituted or unsubstituted alky: group or 



a suosttrute:: or unsubstituted aroma::: v- Q ^ w -™„ A _ v .. ~ 



p is 



ine modified pigment product of claim 8, wherein X is an aromatic 



£70 Ur. 



1 0. Tie modified pigment product of claim S , wherein X is substituted with a: least one 

functional erouD. 



1 1. The modified pigment product of claim 8, wherein X is substituted with a carboxyli 
group or a sulfonate group. 

12. The modified pigment product of claim 8, wherein p is from 1 to 25. 

13. The modified pigment product of claim 8, wherein p is from 26 to 50. 



14. The modified pigment product of claim 8, wherein R 



15. The 



is an aromatic srroun. 



rr.ocmec pigment product of claim S, wherein m is 2, p is 4445, R is a methyl grou, 

and X is a benzoyl grous. 



16. The modified pigment product of claim 8, wherein m is 2, p is 22, R is a methyl group, 
and X is a benzovl erouu. 



17. Tne modified pigment product of claim 8, wherem m is 2. p is 44-45, R is hydrogen, and 

X is a benzoyl group. 



18. Tne modified pigment product of claim 8, wherem m is 1 p is 7, R is a methyl group, and 

X is a benzovl erouu. 



19. A modified pigment product comprising a pigment having attached at least one group 
comprising the formula: 
-X-[poIymer]R, 

wherein X is attached to the pigment and composes at least an aromatic group or at least an alkvi 
group; "polymer- comprises repeating monomer groups or multiple monomer erou.s or both ' 
optionally having at least one -X< group; R represents hydrogen, a bond, or comprises a: least a- 



alkvi group or at least an aromatic trroun: whe-ein X' connr^ ?r | MC . 

_ . Lccn a comprises at leas: an aromatic erourj or at 

ieast an alky! group, and each X' and X can be the same or different; and the total amounJ of 
monomer groups that comprise "polymer" IS not greater than about 500 monomer re.eatm* umt< 
and wnen R represents a bond, R optionally bonds to said pigment. 

20. An ink composition comprising a) at least one liquid vehicle; b) at least one modified 

PlSn,CTt Pr ° dUCt C °™ 3 *~ *** at least one group comprisin* the formula 

-X-[(CH : ) ra -0-] F R, 

wherein X is attached to the pigment and comprises at ieast an aromatic group or a: least an alkvl 

group, m represents an inte^f of frnn l to n „ 

*nte s .. ot from 1 to 12, p represents an integer of from 1 to 500 and 

re?FeSentS hydr0 ^ or uprises an alkyl group or an aromatic group. 

21. ^ An ink composition comprising a pigment having attached at least one ^ comnnsm* 
tiie rormula; ^ = 

-X(A],R 

X " '° *= * — - at least an. aromanc ^ or at ieast „ afc, 

group; A represent, „ aUcvlene ostde ^p of from aboe, , to abom 12 ^ . represents „ 

^ aSml » 5 °° ; ^ R • «**«*f or unsubsnoated ai M „„ ro „ 

a subset- or uastfosptu.ed aromatic group wherein A can be the same or different when p is 

greater than 1. 

22. The ink composition of claim 21, wherein said liquid vehicle is aqueous. 

The ink 



composition of claim 21, wherein said liquid vehicle is 



non-acueous. 



Trie ink composition of claim 21 whe^'-n ^vi ^ ™ 

, ^ne.eji saia uik composition is an mkiet ink 

comDOsition. 



25. The ink composition of claim 21, fa^ compnslag „ te „ humK , an[ „ ^ 

bmder, a, leas, one dve. a. least one btocide. a. !eas, one pen CT ant. at least one surfactant or 

combinations thereof. 



26. The ink composition of claim 21, wherein said pigment is carbon black, eranhite virreou* 
carbon, finely-divided carbon, activated carbon, activated charcoal, or mixtures thereof. 



i ne ink composition of ciairr. 2 : . wherein said pigment is carbon black. 

2i. i :r.K composition ofcia-im2:, wherein said pigment comprises a white clement, a 
black pigment, a blue pigment, a brown pigment, a cyan pigment, a green pigment, a violet 
pigment, a magenta pigment, a red pigment, a yellow pigment, shades thereof, or combinations 
there- of. 



29. Tne ink composition of claim 21, wherein X represents an aromatic group. 

30. An ink composition comprising a) at least one liquid vehicle: b) at least one modified 
pigment product comprising a pigment having attached at least one group comprising the formula 

-X-[polymer]R, 

wherein X is attached to the pigment and comprises at least an aromatic group or at least an aikyi 
group; "polymer" comprises repeating monomer groups or multiple monomer groups or both, 
optionally having at least -X' group; R represents hydrogen, a bond, or comprises an aikyi group 
or an aromatic group; wherein X' comprises at least an aromatic group or at least an aikyi group; 
and each X ' and X can be the same or different, and the total amount of monomer groups that 
1 5 comprise "polymer" is not greater than about 500 monomer reoeatine units. 
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Tne ink composition of claim 30, wherein said X represents an aromatic eroun. 



32. i ne ink composition of claim 30, wherein said X is substituted with at least one 
functional group. 

33. Tne ink composition of claim 30, wherein said R represents an aromatic group. 

34. Tne ink composition of claim 30, wherein p represents an integer of from 1 to 25. 

35. Tne ink composition of claim 30, wherein said "polymer' is a poiyamide, polycarbonate, 
poiyelectroiyte, polyester, polyether, polyimide, polyolefm, polystyrene, polyacryiate, 
polyurethane group, polyvinyl (alcohol), or mixtures thereof. 



36. Tne ink composition of claim 30, wherein said "polymer" is a polyolefm group, 
polycarbonate group, a poiyelectroiyte group, a polyether group, a polyimide grouo, a' 



a 



polyene group, a poivsr^e ^ a poiyacrvlate group, a poivan^ide eroua a oolvester 
group, polyvinyl (alcohol), or combin-ons thereof. 

->'• ^ ink composition comDrisir^^ica^t one linn'dvpV-^ w < ■ 

. _ ici one licuia verucie anc a moGined pigment 

product comprising a rn<rme^ W" rf7 — 

P ... ,.gme.„ ha.,r. g ...acnea at .east ok group coimmsin. the formula' 

-X-[NIon] ( R 

where. X attached to the *«« ar.d comprises at leas. a„ aro m a,,c grout, or at leas, an afci 
group; Mo„ composes a, least one w of non-ionic group; R represents hydrogen or uprise's 
an aromanc group or an alkyl group; and ? represents an integer of from 1 to 500. 

38. A method to attach a, ,east ore group selected from an orgamc group or poWmenc grout, 

onto a plurality of pigment comprisir- r e ^ uc i ne a. avpr _„ , ...... 

v = ' l -'- Cin g me average particle size 01 said pisment in a 

solvent and introducing a) at least av* <• r - n ,,. nf nr 

a ; i--St or., sa. .actum or polymer comprising said 2rouo and havinc ar 

least one primary amine, b) a nitrite, and c) an acid in sufficient amounts together or in arv ~ 
combination to generate a diazoniurr. sa:: comprising at least said group, and wherein said 

aiazomum salt reacts with said pisrmen: to attach said at l^t „„„ 

= LU dltacn sam at leas * one group onto said pigment. 

39. A method of claim 38, where- arle^Ta nnnm. ^ ■• ■ 

, wne..... ie_si a ponion of saic pnmary amine disnersant adsorbs 

onto at least a portion of the pigment. 



40. The method of claim 38 wh ^iri n^^, • j- 

<um jo, wne. .... said pnmary amine dispersant further contains at least 

one non-ionic 2toud. 



41. The method of claim 38, where:n two or more different pnmary amine disoersant are 

introduced. 



42. The method of claim 38, further comprising introducing a second diazonium salt 
comprising a second organic group. 



«. Toe method of claun 38. where. said ^ amme dispcrsM „ ^ 

group or an alky] grouu. 



The method of claim 38, whe:e:r. said acid ismtnc acid or sulfunc acid. 



A ?nn;:rg piate comprising: a substrain a protective iayer locate 

c::ied pigment of claim 1. 



onto saic sticstrats. and 

infrared or near-infrared -ad^"c--^s~— 



saia raciaucn-sosorptive iayer comprises a: leas: one mo 



* ?nnCng ?late COn ? p:sir - s: a finite, a protective layer located onto said substrate, and 
an mrrared or near-infrared radiation-absorptive layer located on said protectee laver, herein 
said radiation-absorptive iayer comprises at least one modified pigment of claim 7. 

4 " A ?nnUng ?hte C0R, ? risi ^ a * protective layer located onto said substrate, and 

an mrrared or near-infrared radiation-absorptive layer located on said protective laver. wherein 
said radiation-absorptive layer comprises at least one modified pigment of claim Z. 

4S - A ?nm:ng plaK COm P risir - s: a sub ^ * Protective layer located onto said substrate, and 
ar. imrared or near-infrared radiation-absorptive layer located on said protective iayer. wherein 
said radiation-absorptive layer comprises at least one modified pigment of claim 19. 

49. A method of imaging a lithographic printing plate of claim 45, comonsins select^ v 
exposing the piate to a laser output in a pattern representing an imase to selective!-- remove or 
chemically modify at least the radiation-absorptive layer defining the pattern. 

50. Tne method of claim 45, further comprising subjecting the piate to a solvent capable of 
removing portions of the imaged layer(s) defining the partem. 

51. A method of imaging a lithographic printing piate of claim 46, comorisine selective' v 
exposing the plate to a laser output -in a partem, representing an ima.e to selectivelv remove or 
cnermcally modify at least the radiation- absorptive layer defining the oartem 



5? 



Tne method of claim 46, furuier comprising subjecting the plate to a solvent capable of 
removing portions of the imaged layer(s) defining the pattern. 

33. AmethodofinugingalithograoWcprlntinoDhf-ofc'aiTn ™™ v • • , 

_ . v "iiw. pi-.w ui c.aim -, , comnnsins seiectivelv 

exposing the piate to a laser output in a pattern representing an image to selectivelv remove or 
chemically modify at least the radiation-absorptive layer defining the partem. 
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